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Material and methods

VIRUS
The virus used in all haemagglutination-inhibition tests was A/Port Chalmers/1/73 (A/PC/73) which was propagated in fertile hens' eggs.
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Sera, pre-treated to remove non-specific inhibitors, were fractionated by a modification of the sucrose density gradient method of Desmyter et al. (1971) . The serum fractions were tested for HI activity in microplates. Full details of these methods have been published elsewhere (Buchner et al., 1976) . In this study the virus fraction mixtures were incubated either for 60 minutes at room temperature (short incubation) or overnight at 40C (long incubation) before the addition of chick erythrocytes. In an attempt to increase the sensitivity of the method for detecting specific IgM, the incubation of virus-fraction mixtures was extended from one hour at room temperature to 18 hours at 4°C. This modification resulted in the detection of specific IgM antibodies in a further three subjects with confirmed influenza, so that specific macroglobulins were detected in 83% of the sera from this group. This more sensitive test did not detect specific IgM antibody in sera from any subject without recent infection.
Because of its increased sensitivity the long incubation method was used for all subsequent assays. Figure 1 shows the distributions of the levels of HI activity in the sera of patients with evidence of recent infection (IgM positive) and in the sera of the controls (IgM negative). It can be seen that, although there was a slight tendency for the IgM positive sera to have higher HI titres, the two distributions were remarkably similar. This clearly shows that with high titred sera from individuals without evidence of recent infection the leading edge of the IgG peak does not extend into the IgM-containing fraction and thus give false positive results. A total of 93 sera were available from patients with confirmed recent influenza A. Table 2 shows the relationship between the occurrence of specific IgM antibodies in these sera and the time since the onset of symptoms.
Only two of the 20 sera (10%) taken within seven days of the onset of symptoms had detectable IgM antibody. These sera were taken on the fifth and sixth days of the illness. The remaining 18 sera had influenza A HI titres ranging from 8 to 512, and all the HI antibody detectable after fractionation was in the IgG-containing fractions. Eight of these sera had titres of 32 or less, and it is possible that the (Table 3 ). It can be seen that 19 out of the 27 IgM positive sera had CF titres which suggested recent infection. However, the remaining 8 of these 27 sera would have been reported negative if only complement fixation had been used.
Six out of the seven IgM negative sera, obtained from recently infected patients, gave CF results which suggested recent infection, three having titres of > 256 and three titres of 128 and 256. The remaining IgM negative serum from this group would have been missed by both techniques if only a single serum sample had been examined. This patient had shown fourfold rises in both HI (64/512) and CF (8/64) antibodies after an influenza-like illness.
In the group with no evidence of recent infection with influenza A, and no detectable specific IgM, 21 out of 26 sera (808 %) had low-titre (< 128) CF antibody. Five of these 26 cases (19-2%), however, had moderately high CF antibody titres (128-256) which may possibly have been regarded as indicative of recent infection. This interpretation would certainly have been erroneous in one patient since the sera from this individual had shown persisting (Pattison and Mace, 1975) . The comparative insensitivity of the influenza IgM test is possibly due to a relative insensitivity of the influenza HI test as an indicator of the presence of specific IgM antibody. In the present series some improvement in the frequency of detection of specific IgM could be achieved by using a more sensitive HI test incorporating overnight incubation of virus and antibody. Furthermore, any relative insensitivity of the influenza HI test may be aggravated by the procedures for the removal of non-specific inhibitors. We have previously shown that receptor destroying enzyme treatment regularly leads to some diminution in specific influenza HI titre (Buchner et al., 1976) .
It is also possible that individuals produce less IgM class antibody after infection with influenza than they do after rubella. This may be due to the fact that much influenza infection takes place against a background of cross-reacting antibody produced by previous infections. Increasing the sensitivity of the antibody detecting system would improve the efficiency of the specific influenza IgM test.
Overall in the present series, specific IgM antibody was detected in at least one serum from 24 of the 30 confirmed cases of recent influenza. Thus, although the detection of specific influenza IgM is too elaborate for routine use, it should prove useful in special investigations in which only single convalescent sera are available.
